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$\frac{\partial}{\partial t}(\nabla^{2}\psi-\lambda^{2}\psi)+J(\psi, \nabla^{2}\psi)=D$ (2.1)
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. $\psi$ , $\lambda$ , $D$
. ,
. Watanabe et al. $(1997, 1998)$
.
$E(k)\propto\{$
$\lambda^{2}k^{-\frac{11}{3}}\epsilon^{\frac{2}{3}}$ , for $k\ll\lambda$ ,
$k^{-\frac{5}{3}}\epsilon^{\frac{2}{3}}$ , for $k\gg\lambda$
(2.2)
( , $\epsilon$ ) ,
$E(k)\propto\{$
$\lambda^{2}k^{-5}\eta^{\frac{2}{3}}$ , for $k\ll\lambda$ ,
$k^{-3}\eta^{\frac{2}{3}}$ , for $k\gg\lambda$
(2.3)
( , $\eta$ ) . ,
km $E_{\max}$ $k\mathrm{m}\text{ }\ll\lambda$ ,
$k\mathrm{m}\text{ }\propto E^{-\frac{1}{8}}\lambda^{\frac{3}{4}}t^{-\frac{1}{4}}$ , $E\mathrm{m}\text{ }\propto E^{\frac{9}{8}}\lambda^{-\frac{3}{4}}t^{\frac{1}{4}}$ (2.4)







$k\mathrm{m}\text{ }\propto\lambda^{\frac{3}{4}}t^{-\frac{2-\theta}{8}}$ , $E\mathrm{m}\text{ }\propto\lambda^{-\frac{3}{4}}t^{\frac{2-9\theta}{8}}$ (2.6)
. Watanabe et al. (1998) $\theta$
$\theta=0\cdot 05$ ,
(2.6) .
3 $+^{\backslash \backslash }$
$3\cdot 1$
Watanabe et al. (1998) $\theta$
,
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$E \cong E_{0}\frac{k_{\eta}^{2}-k_{f}^{2}}{k_{\eta}^{2}-k_{\max}^{2}}$ (3.8)
. (3.8) $E$ km , (2.4)
, $E$ . k\eta \gg km (3.7)
km , dE/dt\uparrow
$\dot{E}_{a}\equiv\frac{dE}{dt}=\frac{dE}{dk_{\max}}\frac{dk_{\max}}{dt}\cong 2k_{\max}k_{\eta}^{-2}E\frac{dk_{\max}}{dt}$ (3.9)
, ( $3.9\rangle$ (2.4)
$\dot{E}_{a}\cong-\frac{1}{2}C_{ks}^{2}E^{\frac{3}{4}}\lambda^{\frac{3}{2}}k_{\eta}^{-2}t^{-\frac{3}{2}}$ (3.10)
. , $C_{ks}$ (2.4) km .
, $\theta$ . $\dot{E}$ , $E$
. , $E$
$\theta$ , $E\propto t^{-\theta}$ . ,







, $E$ $E_{0}$ $\text{ }$ , (3.11)
$E$ . $k\mathrm{m}\text{ }\ll k_{\eta}$
, $E$ (3.8)






, Watanabe et al. (1998)
. .
$k\mathrm{m}\text{ }\ll\lambda$ (2.4) , $k\mathrm{m}\text{ }\gg\lambda$
. (2.4) km $k_{\max}$ , Em
, km ’ Em
km $\underline{\sim}-\{$
$.C_{ks}E^{-\frac{1}{8}}\lambda^{\frac{3}{4}}t^{-\frac{1}{4}}$ , $k\mathrm{m}\text{ }\ll\lambda$ ,
$C_{kl}E^{-\frac{1}{2}}t^{-1}$ , $k\mathrm{m}\text{ }\gg\lambda$ ,
(3.13)
$E\mathrm{m}\text{ }\cong\{$
$C_{Es}E^{\frac{9}{8}}\lambda^{-\frac{3}{4}}t^{\frac{1}{4}}$ , $k\mathrm{m}\text{ }\ll\lambda$ ,
$C_{El}E^{\frac{3}{2}}t$ , $k\mathrm{m}\text{ }\gg\lambda$
(3.14)
. $C_{ks},$ $C_{kl},$ $C_{Es},$ $C_{El}$ ,
.
, km ’ Em $k\mathrm{m}\text{ }\gg\lambda$ ( $k\mathrm{m}\text{ }\ll\lambda$ )
, $k\mathrm{m}\text{ }>\lambda$ ( $k\mathrm{m}\text{ }<\lambda$ ) , $\lambda$
. km $\lambda$ $t_{\lambda}$ (km $(t\lambda)=\lambda$). $k\mathrm{m}\text{ }<\lambda$
$k\mathrm{m}\text{ }\cong C_{ks}E^{-\frac{1}{8}}\lambda^{\frac{3}{4}}t^{-\frac{1}{4}}$ , $t=t_{\lambda}$ $t_{\lambda}\cong C_{ks}^{4}E^{-\frac{1}{2}}\lambda^{-1}$




(3.14) , $t=t_{\lambda}(\cong C_{ks}^{4}E^{-\frac{1}{2}}\lambda^{-1})$ E
, $k\mathrm{m}\text{ }<\lambda$ Em $(t\lambda)\cong C_{Es}C_{ks}E\lambda^{-1}$ $k\mathrm{m}\text{ }>\lambda$
E $(t_{\lambda})\cong C_{El}C_{ks}^{4}E\lambda^{-1}$ .
$C_{El}\cong C_{Es}C_{ks}^{-3}$ . (3.16)
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.
$k\mathrm{m}\text{ }\gg\lambda$ , $k\mathrm{m}\text{ }<k<\lambda$ { (2.3) {
$k^{-5}$ . , k<km
, Watanabe et al. (1998) $k^{4}$
. k=km Em ,
$E$ ,








, 1 $l_{f}$ $t_{0}$
$t_{0} \cong\frac{l_{f}}{v_{0}}=\frac{C_{0}}{k_{f}v_{0}}\cong C_{0}k_{f}^{-1}(2E)^{-\frac{1}{2}}$, $C_{0}=2\pi$ (3.19)
. , $k_{f}$ $\lambda$ ,
$E$ $v_{0}^{2}/2$ . (3.19) $k\mathrm{m}\text{ }\gg\lambda$
$k\mathrm{m}\text{ }\cong C_{kl}E^{-\frac{1}{2}}t^{-1}$
$kf\cong C_{kl}E^{-\frac{1}{2}}\cdot C_{0}^{-1}kf2^{\frac{1}{2}}E^{\frac{1}{2}}$ ,
.
$C_{kl}\cong 2^{-\frac{1}{2}}\cdot C_{0}$ . (3.20)
4 4 . (3.15), (3.16), (3.18), (3.20)
4 $C_{ks},$ $C_{kl},$ $C_{Es},$ $C_{El}$ .




, (2.1) $D$ ,
. Watanabe et al. (1998) $D$




, $k_{\eta}$ $k_{\eta}^{2}\equiv$ $\dot{Q}/\dot{E}$





. (3.11) $E$ [ (3.12) $E\cong E_{0}(k_{\eta}^{2}-k_{f}^{2})/k_{\eta}^{2}$ ,
$k_{\eta}$ (3.23) G $k_{\eta}\cong[(p-\mathfrak{h}/p]^{\frac{1}{2}}$ k , Watanabe et al. (1998) $\mathrm{A}\mathrm{a}$
$E_{0}=0.5,$ $\lambda=40,$ $k_{f}=50,$ $k_{c}=85,$ $p=2$ ,
IJ $t=15$ { ,
$\theta\cong 0.03$ (3.24)
. Watanabe et al. (1998)
$\theta=0.05$ .
, ,
. $k>\lambda$ $E(k)$ $k^{-3}$
$E(k)=k^{-3}E(\lambda)\lambda^{3}\cong C_{ks}^{5}C_{Es}E^{\frac{1}{2}}\lambda t^{-1}k^{-3}$ (3.25)
, k ,
(3.25) ,
$\ovalbox{\tt\small REJECT}\equiv\frac{dE}{dt}$ $\cong$ $-2 \nu\int_{0}^{k_{\mathrm{c}}}k^{2p}\cdot C_{ks}^{5}C_{Es}E^{\frac{1}{2}}\lambda t^{-1}k^{-3}dk$
$- \frac{1}{p-1}\nu C_{ks}^{5}C_{Es}k_{c}^{2(\mathrm{p}-1)}E^{\frac{1}{2}}\lambda t^{-1}$ (3.26)
.
$\dot{E}_{b}$ (3.10) E , Watan-
abe et al. (1998) , $E=0.5\cross[(85^{2}/2)-50^{2}]/(85^{2}/2)\cong$
$0.15,$ $\lambda=40,$ $k_{\eta}=85/2^{\frac{1}{2}}\cong 60,$ $t=15$
$\dot{E}_{a}\cong-3\cross 10^{-4}$
( , $E\cong 0.15,$ $\lambda=40,$ $k_{c}=85,$ $p=2,$ $\nu=3.0\cross 10_{\ovalbox{\tt\small REJECT}}^{-8}t=15$
$\dot{E}_{b}\cong-2\cross 10^{-3}$
, 1 ,





4, . (3.22) .
$k_{c}=85$ , 256 $\cross 256$ .
$2\pi \mathrm{x}2\pi$ , $\lambda=40$ .
$p=2$ . , (3.27)
$\nu=2\cross 10^{-8}\cdot t^{-\frac{1}{2}}$ .
$E(k) \propto\frac{k^{30}}{(k+k_{f})^{60}}$ , $E= \int E(k)dk=0.5$ . (4.28)
, $k=k_{f}$ [ 1 .
$k_{f}=50$ $\mathrm{V}^{\mathrm{a}}$ , .
, Watanabe et al. (1998) .
2 .
, .
3 . Watanabe et al. (1998)
$k^{-6}$ , $\nu=2\cross 10^{-8}\cdot t^{-\frac{1}{2}}$
(2.3) . ,
.
2: . 3: $p=2,$ $\nu=2\mathrm{x}10^{-8}\cdot t^{-:}$
. $k<\lambda$
$\mathrm{a}$ . $k^{-5}$ [ , $k>\lambda$ $k^{-3}$ [ .
4 km . $t^{-\frac{1}{4}}$
, , (3.13)
. , 5
. , $t=10\sim 20$ $t^{-0.05}$
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, Watan.abe et al. (1998) . $\cdot$ ,
.
time time
4: km 5: . $t=20$
. $t^{-\frac{1}{4}}$ , $t^{-0.05}$




, Watanabe et al. (1998)
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